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[# )] BH: BR C,-HEBH(C-cer) W/NR T SR BSMEL RS R W, 300 H 2 WS TS
Fit. FE:FBEDBKREEHAIR, MATTEEH A(ConA) S FAL(PMA) FIE 7B X (Ton) HTHH, UAR
KRB Cymcer 5 T AL, HABRARLEANERATELE, M T HIEHELIUR CD69 HoFk: A
BB R R ML 330/ (CFDA-SE) e 25 S W R MIAR , 3+ A ModFit S5 M T RSB X B, &R:
B H 25.50 175 pmol/L iy C,-cer W LA B E M i ConA FEFH T 4T CD69 3Rk, 1 ConA ZA9(60.13 =
1.18)% , 4} HIBEME 1 (54.56 £1.14) % (48.73 £1.26) % F1(27.09 £ 1.07)% (P <0. 01);CFDA-SE 8RB

R, B C,-cer Xt ConA FHFH/PRME BT, R4 B MM, AL (PI) H ConA HH(1.81 2
0.25) 4> FIFEME A (1. 46 £0.01) .(1.25 £0.04) F1(1. 18 £0.03) (P <0. 05) ; B C,-cer BT B Z 3P %] PMA +
Ton %549/ B B 40 B 7, T 4830 PT) th PMA + Ton 4149(1.47 £0.01) , 4+ SRR 49(1.27 £0.01) (1. 11 £
0.01)F1(1.05 £0.01) (P <0. 05), £5if:C,-cer BBABMME/ MR T LM AIRIMELFIET
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Effects of C,-ceramide on activation and proliferation
of mouse T lymphocytes in vitro

MU Jing-jing, ZENG Yao-ying, HUANG Xiu-yan, ZHAO Xiao-hui
(Institute of Tissue Transplantation and Immunology, College of Life Science and Technology,
Jinan University, Guangzhou 510632, China)

[ Abstract] Aim:To investigate the effects of C,-ceramide on activation and proliferation of murine T
lymphocytes, and to elucidate the mechanism of the immunosuppressive effect of C,-cer. Methods: Lym-
phocytes were isolated from lymphoid nodes of mouse, and were stimulated with polyclonal activators Co-
nA or PMA plus Ion, and then were co-cultured with C,-cer of different final concentration. The expres-
sion of CD69 ( the early marker of the activated T cells) on T lymphocytes were measured by flow cytome-
try combined with two colored monoclonal antibodies. While, the effect of C,-cer on the proliferation of T
lymphocytes in response to ConA or PMA plus Ion stimulation was determined by flow cytometry combined
with carboxyl fluorescein-diacetate-succinimidyl ester (CFDA-SE) staining technology, and the prolifera-
tion index ( PI) was analyzed by ModFit software. Results: C,-cer (final concentration is 25, 50 and 75
pmol/L) can inhibit the expression of CD69 on activated T lymphocytes in a dose-dependent manner ( P
<0.01). The expression rate of CD69 on T cells in response to ConA was (60.13 £ 1.18)%. After
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treatment with C,-cer, the expression rate of CD69 reduced to (54.56 +1.14)% , (48.73 £1.26)%
and (27.09 £1.07) % respectively (P <0. 01) ; C,-cer can inhibit the proliferation of T lymphocytes
stimulated by ConA at all experimental concentration. The proliferation index ( PI) of T cells in ConA
group is (1. 81 £0.25), and the P/ value of T cells in C,-cer group is (1.46 +0.01), (1.25 +0.04)
and (1. 18 £0.03), respectively (P <0.05) ; C,-cer can also inhibit the proliferation of T lymphocytes
stimulated by PMA + Ion at all experimental concentration. The proliferation index ( PI) of T cells in
PMA + Ion group is (1.47 £0.01), and the PI value of T cells in C,-cer group is (1.27 £0.01),
(1.11 £0.01) and (1.05 +0.01), respectively (P <0.05). Conclusion:C,-cer can effectively inhibit
the activation and proliferation of mouse T lymphocytes in vitro.
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2 Bk ( ceramide, Cer) B N-J5BEH & B (N-
acetyl-sphingosine ) , J& F £ Jfd i 4 22 84 9% g ( sphin-
gomyelin) 7K f## 7= 4 ) — FP IR R4 7, MR BEMeAE
A—REBEMIREE ZF6E, b 7
TREZSEFEHRAETEADER", C,-
LB (C,-ceramide, C,-cer) R R A EB E M
MEBREA MUY, BBREHREH, Cycer BAH
BosE iR SR RN, BRI Cy-cer MBFR E
BEEPEVMETE, THN2E R G HETER,
TLHER T AN TR RENENE R A
W, AHFEL S C,-cer Xf ConA K #E PMA +
Ton WBCT 89/ T 40035 46 7038 3 A9 B2 i, PR
H BB H T B ERYH

1 #MEMTE

1.1 &%

(XK  HHEK BALB/c IEAZR/DR,
th,8 At KRR (20 +2) ¢, MBI RELRFHY
.l , AT : SCXK 5 2006 - 0015,

(2) FZE KM C,-ceramide 1 § 3 [F Calbio-
chem 4\ 7] ; {3 3 B2 B ( phorbol 12-myristate 13-ace-

tate, PMA) B 5 % (ionomycin,fon) . JJ §E B A'

(concanavalin,ConA ) \3-(4,5- " FmEmk-2)-2,5-
TR PR MR £ (3-(4, 5-dimethylthiazol-2-y1) 2,
5-diphenyltetrazolium bromide, MTT) , — H & T 7}
(DMSO) \L- A E Bk . B-— A Z BB HXHE
Sigma 2 ] ; 3 B 3% K T W KS B £ 5% 70 Bt W R S
( carboxyfluorescein diacetate succinimide ester, CF-
DA-SE) 5 5 32 B Molecular Probes 4 &] ; Anti-mouse
CD3-FITC(fluorescein isothiocyanate , 5 5% B2 3% Y6
%) \Anti-mouse CD69-PE ( phycoerythrin, 341 5% 1)
¥y B 3 E BD-PharMingen 4% 5] ; RPMI-1640 4 4 If1
1% (fetal bovine serum, FBS) g § % E Gibco 22 7],
RERREOHLAEE Sigma A R= 5. HALHE

{X ( FACSCalibur) 34 3% E Becton Dickinson /4 &) f2
it ; BEFR X ( Model 3550) 73 & Bio-Rad AR~ f,
1.2 Fi&

()REARESRME S & BALB/c /MR
TAbFE, T E PR BB T JERRBRKE
EHBHREMNOLE, E5F PBS WEEFIL P EH#
AR, F 200 B B RAFE T8, InE 4108, PBS &
(250 x g,5 min) PeERAM 2 K.

(2)C,cer SF/PR T SHMIIBILAE W # 1.2
(DHEMHE AT ERSI BN 10% FBS #
RPMI1640 E2EFEER, HEARMAMRERE N 3 x
10°/L, 7 F 96 FLAEMIIEFE4R, 7L 190 L, £
FiEXf B4 ConA 4, ConA + C,-cer 25 pumol/L
4 .ConA + C,-cer 50 pmol/L 4 H1 ConA + C,-cer 75
pmol/L 4, HHMM A FHERGY T/ERK 10
pL B EFLIAR ZE 200 L AR, HIEFKRET 37
C ERIEH 5% CO, HREF/E 4 h, Rigm
A ConA(KRBWEN S mg/L) , B EEEFH 6 h )5
WA, PBS B0 (250 x g,5 min) Ye R4 2
K,EET 50 pL PBS &, fif A Anti-mouse-CD3-
FITC ,Anti-mouse-CD69-PE mAb( I A B ¥ 1 pg/10°
M) RS EZE RS 30 min, PBS #.0 (250
xg,5 min) YEIRAAT 2 YK, 37 B b WA AR i

(3) #RE4HH CFDA-SE 268 ¥ 1.2(1) #78
FIMEAAA PBS E&, FARAREEN1 x
10"°/L, 1 A CFDA-SE T/ (KR E X 1 pmol/
L), RS, FERBABBRESY 10 mn', A
%K RPMI-1640 3R A& b8, B0 (250 x g,
5 min) , 3 L5, MR ARG UERAEAR 2 K.

(4)Cycer X T ML MR ¥ 1.2(3) 4l
BrwkE AT RPMI-1640 E 255 K E B, 3l
B EE R 3 x10°/L, BFHF 96 fLik, B 190
mL, 43515 B % B4 1% 5574 (ConA E PMA +
lon 4) AR ERH + 54 (Cy-cer ZIEE R FIH
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25.50.75 pmol/L) , BFLIAE = 200 uL & %R, F 37
CHEBSEH 5% CO, EFAMPBEE 4 h, RS
A ConA(&RBWKE NS mg/ L) HE PMA + on
(PMA &3 E X 1 x 10° mol/L, Ion R FEIKE N
0.5 pg/mL) , BkLEHE 3% 48 h J5 UMM, ST E) E
A MR,

(5)RAHHEARIT  FFAHHH 2B FACSCali-
bur FA AL K CELLQuest I, &H 4 B
BERRW 10° 40, B7 48 348 A CELLQuest X
ModFit'"3. 2 $K 4 BT/ o

(6)MTT e i HHEER 45RESH
41 (RPMI-1640 52 3557 ) X A (AR ER)
C,-cer 25 umol/L 4 .C,-cer 50 wmol/L 4/ C,-cer
75 pmol/L 4, HBHAW 3 MNE L, MEFE ML
FHES1L.2(2) L, A0 ConA, HAEHEHE48 h
J& . BfLImA 20 uL MTT TAER(FEEBEN S mg/
mL) , B F 37 C. B HH 5% CO, EFHA
JEIEE 4 h, B0 (300 xg,5 min) , R L HRE, S

FLANA 100 uL DMSO, F4% % 2% £ & X 1R % 10 min,
BT 490 nm B KWL KR (A 15) , 33t
HARART TR R,

FHRAMFEE = [ (Agpg - Aoug )/ (Anga
~Agpg) ] x100%

(NG44 E 2B Exce #1T
SR, BAR LA (% £ AR EE) (2 £3) B, 4L
B ELBER FIRCX ¢ R
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<0.01), 25 ,50.75 umol/L f C,-cer Hift B E M
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75 pmol/L By C,-cer KM &IREIR, Fik CD6Y 4F 2.2 C,-cer */MR T B4R ARHETE R R0
B T AMRE R HK(27.09£1.07)% , 5 ConA 4 CFDA-SE R85, #E9C3% 1 5EE (FLL) A&
HERBE(P<0.01,H1,%1), T — e AR, AR B 1 K, SR
®1 C,-cer 3 ConA 55 T MEHiRi% CD69 BB B BB, B SEE THRMNEHEFERL. A
ik CD69 MKEHH S ModFit'"3. 2 4l 45, BBINAE M T AHER

as P rkmmR % BAERMEEH(PI) ,, STRAMNRK 1 4 ERE,
P 3 2.1220.04 FH R, K 1 I CFSE % H3BEFM T, M7 ConA
Con A 3 60.13 £1.18" 8% PMA +lon WM F,CFSE %t HIBERTH, 1A
1 he FRAW, WA C,-cer 89259127 BB Co-
ook s o5 ooy 3 v 0901070 nA 5% PMA + lon H A BB TR4 SR,

1) 523t MA e, P<0.01;2) 5 ConA 44, P<0.01 HERMBRME(E2.3;%2.3).
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a. XfH4; b. ConA; c. ConA +C,-cer (25 pmol/L); d. ConA +C,-cer (50 pmol/L); e. ConA +C,-cer (75 pmol/L)
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%2 CFSE #5347 C,-cer 3¢ ConA FEH/MR T HEAM(X +5) AWM
BN EE B/ %
a5
FER(G1) F—fR(G2) F=AR(G3) F=R(G4) it
pogi:El 99.29 +0.59 0.3310.14 — — 1.00 +0.01
ConA 28.12 £0.71 38.31 £3.59 29.59£2.10 3.84+£0.91 1.8120.25
ConA +C,-cer(25 wmol/L)  48.53 £0.78"  28.07 £1.26Y 21.01 £0. 83" 1.3720.18 1.46 £0.01?
ConA +C,-cer(50 pmol/L)  63.41 £3.62”  29.81 £0.67Y 6.59 £4.17" — 1.25 +0.04?
ConA +C,-cer(75 pmol/L)  71.65 +2.84% 22.52 £2.09" 2.92 £0.31Y — 1.18 +0.03?
1)%5 ConA A H.#, P<0.05; 2) 5 ConA 41142, P<0.01
%3 CFSE s 347 Cy-cer 2 PMA +Ion /MR T HEBHM(x 5) HANKR
& RARIE R LB/ % :
b1
a3 ER(C1) F—R(GC2) F-R(G3) F=R(4) i
it B 99.53 +0.37 0.41 £0.39 — —_ 1.00 £0.01
PMA +Ion(P+I) 48.17 £1.42 29.76 +0.21 20.67+1.28 1.38+0.36 1.47 £0.01
P+1+4C,cer(25 pmol/L)  64.79£0.71Y  21.42£0.17° 13.17 £0. 66 0.6120.12" 1.27 +0.01?
P+1+C,-cer(50 pmol/L) 81,33 £1.51% 16.25 +2.79Y 2.27+1.31? — 1.11 £0.01?
P+1+C,cer(75 pmol/L)  89.48 +1.617 10.17 £1.51% — — 1.05 +0.01?

1)5P+1411%, P<0.05;2) 5P+14H#, P<0.01

2.3 C,~cer 3/NR T HBARMNGMHEER

mE4 PR, /DMRTHEHARERBLE,Z
Y48 40 A9 AR X AR TS R 4 B D 95. 90% \91.23%
86.55% \77.78% , ¥ Ay £ %17E 70% YL |, B RELR
FREN I NMGYRENETHYEHETEN R,
ZYFHBIER B E XA ER—FBRNA YR
B, RAKIZZ Y 4E 25 ~ 100 pmol/L S5 B P X4 41 AR
Rk A (AR EE S A CEE b R
BEFEHTEE,

%4 C-cer IR THEHM (T £s) AW BIEXW

H 5 ki Zts FIEE/ %
FA4 3 0.079£0.003 -
poy:it:| 3 0.250£0.007  100.00
M54 (25 pmol/L) 3 0.243£0.010 95.90
D254 (50 pmol/L) 3 0.235+£0.008  91.23
2541 (75 pmol/L) 3 0.227£0.007 86.55
MZEA(100 pmol/L) 3 0.212:0.010  77.78

3 iFig
BEREREEVANEENE _EHE. 254
PE S ERTES, ME R A A Y M ARE K R
BRARATE, BYTREN, RETHEAR
o B B IR G B B R 28 Y R ( glycosphingolip-
ids) BR BB MEERET ", BHRREBRE
1t Cy-cer BT AN AT B HER. THES

BREERGPEENCBEHEARE, T T AR
BAMEEANRERAERREENEZARN R,
HEARRSFIRE T /ARES T HREHRIE L
FISFEHER, 4347 C,-cer X ConA Y PMA + Ion 53
RN THAREANSAEAERANER, SREAR
C,—cer A] @ EMH T W E MK EHTEL, I T
BiWH ConA X PMA +Ion KIEH T M E 40 MM H
HERBEKHKXR,

ConA 2 T 4HMI £ 3E EERIHOA , HRIBUE B R
Ca’* {KHBitER, CD69 BT Ca’* kit I WEER
BEREEEZE R PEEAN T RREZEATLL
KEFRE, fER T HEHELRRE S T,CD69
W SRS SIS AR E MM, BHRA G %k
ErA AmEsh T aAREHEEN. C-cer AT
TCR RiA T, fKHF C,-cer i3 Caspase iF 4L,
315 Caspase 4+ i) TCRE B HMAA X, Bl
HEH C,-cer XT ConA R T 40 HRATE 1L A B2 0 1] BB
BEES T TCR WRETMERMN. Bk, ConA
BEd5 THRREN TCR/CD3 EAARLARTIIHR
IR R IMTE RN, #E Y C,-cer FYI9 i UM 7] 8
R#E% ConA 5 TCR/CD3 H AW HLER, T
M EREAAXNE A B EREENEL, TR
T RIAEACE G, M T T AR08,

PMA +Ion 5 ConA S M A MHLE AR,
HAB&7ZR2 Ca’ K#itER, PMA 718X 41 MR
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HEARA B — BEEH 3 ( diacylglycerol, DAG) B
HEWEEERTEOMKE C(PKC) WA AL, A
T #1% PKC;lon & Ca®* g4k, AT fH4NMIP Ca®* IK/E
AR, _EDRIFHT M, C,-cer A] LIBHHKT
T 4IHHY Ca®* B, REEAA Ca”* AP AT AERH
BT PKC #¥03& , ¥ T B8A5ES Cyl (phospholipase
Cy1,PLCy1)-Ca’* KB B9 1E LR 22, ATT P 4 PMA
+lon FERHI/NR T HHISTE,

RYE B AT C,-cer X hp & 4N FIVE FI B R K HA,
Cy-cer TEEMHEMAMRAPABEFAER[ TR
A R 4 B R AR R ™) Cy-cer 3 Co-
nA ##& PMA +lon ERH/NE T HMMA R TE
RLAPE T GIE AN B T AR A MES TH
AT HRERRFEERNTTEENS,

BRI C,-HEBmEA BEMH MR TH
FRESMEL G T, I KRB A R EMEHEY
RETELRKE, MTHREAMEHEE—-IE
ZHHELRE, B REMEREEZE, BHESH
SBE N C,-HEMEARMEERANREMLR
Bl —E M.
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